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YABRIES AT DALHOUSIE SPRINGS, NORTHERN SOUTH AUSTRALIA: 
MORPHOLOGICAL EVIDENCE FOR LONG TERM ISOLATION 


This paper stems froin a comprehensive morphological 
analysis of the taxonomy of the destructor group of the 
venus Cherax. L2 Since the specimens from Dalhousie 
Springs proved to be motphologically distinct from all 
oher specimens examined, they are given special 
consideration here, 

Dalhousie Springs are u series of over 60 active mound 
springs distributed throughout an area of about 60 kmž, 
160 kin NE of Oodnadatta in the far north of South 
Australia? While located within the Lake Eyre Drainage 
division; they are isolated from the major waterways and 
fakes of central Australia. 

Morphological analyses included both bivariate 
(analysis of covariance) and multivariaie (principal 
components analysis) techniques,!? On the basis of titty 
metric and multistate. characters, the specimens from 
Dalhousie Springs are closest to C: destructor, which ts 
the unly other species of Cherex to be found in central 
Australia. Of these characters, the Dalhousie Springs 
Specimens could be distinguished siatistically from 
C. destructor by-their relatively broad arcola (the distance 
between the hranchiacardiac groaves), short thorax, and 
short :ostum, and 10 a-lesser extent by relatively Jarge 
chelae and broad rosirum.! These characters are 
illustared in Fig. 1. 

The Dalhousie Springs specimens are separated must 
conspicuously from €. destructor by their relatively broad 
areola. The relationship between areola width and ocular. 
garapave length for the Dathousle Springs specimens (aj, 
€. albidus (b) and C destructor (c) is shown in Fig. 2. 
The data far Dalhousie Springs specimens represent 
collections from several mound Springs. These data were 
log-iransformed to linearize the allometric relationship nf 
areola width with ocular-carapace length. Analysis of 
covariance indicated that the elevations of these regression 
lines are significantly different (F5 1497 =611.), p< 0,001), 
A posteriori comparison of the elevations using Tukcy's 
Test? indicated that the differences between each pair af 
lines are -statistically significant (p«0.05), with: the 
Dalhonisic Springs specimens having the broadest argolas 
and C: destructor having the narrowest, 

taalhousie Springs are thought ta have formed during 
the lale Pliocene-cor]y Pleistocene and iic surrounding 
ates hax been substantially dry sinve the late Tertiary.*? 
However, jn modern times, flood waters from the creeks 
near the springs would have provided a connection 
between the springs and the Finke river system via spring 
run-off during particularly wet years.’ It has been 
suggested that these conditions may have occurred 
numerous times in the past 1000 years and possibly more 
frequently during the Pleistocene when the springs ntày 
have been at a iclatively Jower elevation.” In the light of 
these suggestions, it is interesting that these populations 
have maintained their morphological mleetily, probably 
iu the face uf repeated invasion by C: destructor. One 
explanation for this may be that rhe yabbies of Dalhousie 
Springs may have developed pliysiolórical tolerance of the 
high, relatiyely constant temperature to which they are 
exposed, Invading C destructor may not be ahte to survive 
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Fig, 1, Cephalothoracic measurement; distinguishing the 
Dalhousie Springs yabbies from other specimens vof 
C: destructor, TCL, total-carapace length; OCL, ocular- 
carapace length; TL, thorax length; RW, rostruni width; 
AW, areola width, Rostrum length was calculated às the 
difference between ‘ICL and OCL. 


and reproduce under these conditions. Ecological isolatlon 
af populations hetweea which phere are no geographical 
barriers has buen described tor some species of Gammarus 
which inhahit regions "with. differing salinities.” 
Individuals from different populations of some "species" 
were 50 specialized that they could not survive and 
reproduce at any common Salinity. 

(on the basis af zoogcographic evidence not connected 
With Dalhousie Springs, 1 have previously postulated that 
€. destructor arose as à result of increased selection for 
drought tolerance during the late Té:uary-Pleistuceny 
phase of jucrcasing aridity and. that it arose from a 
previously widespread “C. albidus-like" ancesior, This 
latter species is now restricted to sootliwestern Victoria 
and (he -extreme southeast of South Australia. The 
similarity of the Dalhousie Springs specimens tò 
€ albidus, with respect 10. relative areola width is, 
therefore, particularly significant. Mound springs atso have 
been suggested. as. providing refuges for aquatic fauna 
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Fig. Z. Lines of best fit for the log-log regressions of arévla 
width on oculat-carapace length. a, Dalhousie Springs 
tris 75x; h, C. albidus in-526k « C. destructor (n=900). 
All regressians ate statistically significant (p « 0.001). 
The circles indicate the positions af individuals from 
Dalhousie Springs. 


Jung periods of wiéreased aridity” An association 
between areola widih and the environment has been noted 
for cambarid species, wide arcalac being largely restricted 
to highly oxygenaled Jotic habitats and narrow areolac 
being more common on crayfish inhabiting waters of lower 
oxygen concentrations," This association was related 
to the fact that a lengihening and narrowing of the areola 
will result in a concomitant enlargement in the gill 
chamber’? We inlght therefore predict thar a drought- 
adapted spevies (ie. C. destructor) would have a relatively 
narrow argola. As C destructor populations inhabiting 
the cooler. wetter areas of central Victoria and 
sommheasterm New Soulh Wales de not show any 
broadening ot the areola,’ this relationship (if it applies 
1o parastacids) is not & proximal one 

Although the Spring water temperatures are high, 
dissolved oxygen levels arc generally high tu saluratad m 
most springs, except in. the immediate vicinily of the 
vent? The permanent water of the mound springs would, 
therefore, buffer the crayfish froni the effects of aridity 
and subsequent selocrion for drought tolerance, For further 
interpretation of the pattern of morphological variation, 
it would be interesting to know whether there has been 
gene How between the Dalhousie Springs crayfish and 
typical C destructor. Future investigation using other 
methods (cg. immunological techniques) may help 10 
arity the relationships beswcen the Dalhousie Springs 
populations, C'- destructor aud E albidus. 

Although these specimens are morplinlisacally very 
distinct (rom the other C. destrucior specimens, their 
taxonomic status is far trom clear, The possibility Ihat their 
distinctive morphology 13 environmentally induced must 
be considered. The Dalhousic mound springs represent 
an extreme environment. Spring wálet temperatures at the 
source vary from 29°C to 44°C, the hatter springs being 
in the north? While summer water temperatures may 
reach these levels in Gther parts of céntcal Australia, the 
\prittg water temperatures are constant thrughout the 
year, ut least at ihe source. These springs rarely flow more 
thad T8 km from their source due pò Hie high evaporation 


rate (2500 mrn/annum). "1f the unusual morphology of 
the Dalhousie Springs. specimens is environmentally 
induced, some indication vf morphological similarity with 
other central Australian populations might be expected. 
However, with respect to the characters which distinguish 
the Spring specimens, yabbies from other northern South 
Australian, southern Northern Territory and southwest 
Queensland localities are closer to southeast Australian 
specimens,’ = 

A further indication of the extreme environment. at 
Dalhousie Springs is the presence of berried females of 
very small carapace lengths, | haye examined berried 
females of iolal carapace length (TCL) 23.4 iam (OCL 
19.8 mm) and 24.3 mm (OCL 20.6 mm) fram this locality. 
Previous field studies have recorded minimum total 
carapace Jengths. (TCLs) for berried females of Jl- 
45 mm," although berried females pf toral carapace 
length as small as 26 mm have been recorded from Lake 
Eucumbene in southeastern N.SW.' The Dalhausie 
Springs specimens therefore represent the smallest. berried 
females pf "C. destructor" vet recorded, The size at which 
erustadéans reach sexual maturity in the field has been 
suggested to be a gauge of the influence of the 
environment an the performance of the papulaiion,* 

A further. complication ls the possibility of recent 
introductions. Yabbies were frst recorded from the Springs 
in May 1984 when they were collected using wire-mesh 
box traps for fish! However, bo Cherak were collected 
on previous visitsin July/August. 1968, November, 1969, 
and May, !974 using the same traps in the same area. 
When collecting yabbies, however, it is not unngual to have 
markedly different trapping success at different times. I 
has also heen noted that locals in the mid-north of South 
Australia, al least as far north as Ooduadatta, have 
introduced yabhies into their dams. Given that the 
morphology of the Dalhousie Springs crayfish is so distinct 
from all other © desírucior populations examined, il 
is most unlikely thar they are ihe result of recent 
introductions by man 

While the frequency and extent of past aquatic connec- 
tions between the Dalhousie Springs and surrounding 
dramaze systems are not known, conditions Tavouring 
speciation of other taxa have existed since there are two 
endemie fisli species, the Dalhousie catfish (Newsiturus 
wp.) und the Dalhausie hardyhead (Cartericephalas 
dalhousensis) which cannol survive al waler temperatures 
much tess. ihan 20°C.'44920 Dalhousie Springs also 
contains endemic snails (family: Hydmbiidae) and 
amphipods. 

The cause of the unique morphology of the Daltiousic 
Springs specimens (1e. genetic or envirunenental) may be 
solved by the rearing of young under oontrofiod conditions, 
The tephcatiua of this procedure wiht good" C 
destructor would serve as a control Without this further 
evidence, however, firm taxonomic conclusions are nul 
justified, 

| am indebted lo Dr Sam Lake for his coustructive 
criticism and suggestions: My thanks also go 10 Dr lan 
Bayly and Michael Darty for thet comments on this 
manuscript. 

! Sokol. A. (1986) Ph.D, Thesis, Department ot Zoology, 

Monash University, Victoria. (LU npublished), 

I — — ¿in press) J, Invertebrate Taxonomy, 


3 Harris, C. R. (1985) In J. Greenslade, L. Joseph & A. 
Reeves (eds) “South Australia’s Mound Springs”. (Nature 
Conservation Society of South Australia Inc. Adelaide). 

4 Riek, E. F, (1969) Aust. J. Zool. 17, 855-918, 

5 Zar, J. H. (1974) "Biostatistical Analysis", (Prentice- 
Hall Inc. Englewood Cliffs, N.L). : 

$ Krieg, G. W. (1985) Dalhousie, South Australia. 
1:250 000 Geological Series — Sheet SA/53-11 Explana- 
tory Notes. (Geological Survey of South Australia). 

f personal communication, 

$ Kolding, S. (1985) Marine Biology 89, 249-255. 

? Ponder, W. (1986) Jn P. De Deckker & W. D. Williams 
(eds) “Limnology in Australia”. (CSIRO-Dr W. Junk 
Publishers, Melbourne). 

!? Hobbs, H. H. Jr. (1958) Q. J. Fla Acad. Sci. 21, 71-91. 

n (1969) In P. C. Holt (ed) "The Distributional 

History af the Biota of the Southern Appalachians. Pt 1 

Invertebrates”, (Research Division Monograph 1. Virginia 

Polytechnic Institute. Blacksburg, Virginia). 

7 williams, A. F. (1974) Sampling and measurement of 
Great Artesian Basin, Mound Springs, South Australia. 


209 


Progress Report. 1, Dalhousie Springs. Department of 
Mines, South Australia. Report 74/204. 

P Lake, P. S. & Sokol, A. (1986) The ecology of the 
yabby Cherax destructor Clark (Crustacea: Decapoda: 
Parastacidae) and its potential as a sentinel animal for 
mercury and lead pollution, Australian Water Resources 
Council, Technical Paper No. 87. 

14 Faragher, R. A. (1983) Aust. J, Mar. Freshwater Res. 
33, 407-417. 

15 Wenner, A. M., Fusaro, C. & Oaten, A. (1972) Can. J. 
Zool. 52, 1095-1106. 

16 Glover, C. J. M. personal communication. 

17 Zeidler, W. personal communication. 

18 Ivantsoff, W- & Glover, C. J. M. (1974) Aust. Zool. 18, 
88-98. 

12 Glover, C. J. M. (1982) In W. R. Barker & P. J. M. 
Greenslade (eds) "Evolution of the flora and fauna of 
arid Australia", (Peacock Publications, Frewville, South 
Australia.) 

20 Merrick, J. R. & Schmida, G. E. (1984) Australian 

Freshwater Fishes. (Griffin Press Limited, Adelaide). 


ANTHONY SOKOL, Department of Zoology, Monash University, Clayton, Vic, 3168. 


MIDDLE EOCENE AGE OF THE MEGAFOSSIL FLORA AT GOLDEN 
GROVE, SOUTH AUSTRALIA: PRELIMINARY REPORT, AND 
COMPARISON WITH THE MASLIN BAY FLORA 


Summary 


